In the title compound, C 23 H 19 NO 2 , an oxazine Mannich base derivative, the oxazine ring has a half-chair conformation. The 2-hydroxynaphthalen-1-yl substituent is placed in an axial position. There is an intramolecular O-HÁ Á ÁN hydrogen bond, forming an S(6) graph-set motif. In the crystal, molecules are connected by a pair of C-HÁ Á Á interactions into an inversion dimer, which is reinforced by another pair of weak C-HÁ Á Á interactions. The dimers are linked by ainteraction [centroid-centroid distance = 3.6268 (17) Å ], consolidating a column along the a axis. Furthermore, the columns interact with each other by a weak C-HÁ Á Á interaction, generating a three-dimensional network.
Chemical context
Benzoxazines and naphthoxazines have been shown to polymerize via a thermally induced ring-opening reaction of the oxazine ring to form a phenolic structure associated with traditional phenolic resins (Ishida & Sanders, 2001) . Polybenzoxazines, polynaphthoxazines and their derivatives are a class of phenolic resins which are alternative to the traditional resins (Yildirim et al., 2006) . So far the main contribution to the chemistry of these compounds has been the work of Burke (Burke, 1949; Burke et al., 1952) , who was the first to show that aromatic oxazines could be obtained via Mannich-type condensation-cyclization reactions of certain phenols or naphtols with formaldehyde and primary amines in the molar ratio of 1:2:1. Various methods have been reported for the synthesis of dihydro-1,3-oxazines including the reaction under neat conditions via Mannich-type condensation-cyclization reaction of phenols or naphthols with formaldehyde and primary amines (Mathew et al., 2010) . Our current research includes synthesis and characterization of monofunctional benzoxazines using aminals as performed Mannich electrophiles instead of formaldehyde and primary amines. Earlier (Rivera et al., 2005) , we have reported an interesting behaviour of the macrocyclic aminal 1, 3,6,8-tetraazatricyclo-[4.4.1.1 3,8 ]dodecane (TATD) with hindered meta-disubstituted phenols affording 3,3-ethylene-bis(3,4-dihydro-2H-1,3-benzoxazines) with good yields by a Mannich-type reaction in basic media. Recently, we synthesized the title compound by a reaction between the cyclic aminal 1, 3,6,8-tetraazatricyclo[4.3.1.1. 3,8 ]undecane (TATU) with 2-naphthol solventfree at low temperature. Because a wide range of cured properties can be obtained (Uyar et al., 2008) depending on the structure of aryloxazine monomers, initiators and the ISSN 2056-9890 curing conditions, the title compound is a very good candidate as a monomer for the investigation of the polymerization of this class of compounds.
Structural commentary
The molecular structure of the title compound is shown in Fig. 1 . The six-membered oxazine ring adopts a half-chair conformation with atoms N1 and C1 displaced by 0.323 (2) and 0.292 (3) Å , respectively, from the mean plane composed of atoms O1, C11, C12 and C2. The puckering parameters are Q = 0.479 (3) Å , = 50.0 (3) and ' = 98.3 (4) for the ring O1/ C1/N1/C2/C12/C11. The (2-hydroxynaphthalen-1-yl)methyl group bonded to atom N1 of the oxazine ring is placed in an axial position. The pendant naphthyl group (C21-C30) makes a dihedral angle of 59.94 (4) with the oxazine ring plane defined by atoms C11, C12 and O1. The bond lengths, N1-C1 and O1-C1, are normal and comparable to the corresponding values observed in the related structure of 6-bromo-2,4-bis(3methoxy-phenyl)-3,4-dihydro-2H-1,3-naphthoxazine (Sarojini et al., 2007) . There is an intramolecular O-HÁ Á ÁN hydrogen bond (Table 1) , forming an S(6) graph-set motif, where the NÁ Á ÁO distance is longer by about 0.04 and 0.03 Å , respectively, than the observed values in related structures of 1-(piperidin-1-ylmethyl)-2-naphthol (Liu et al., 2005) and 1-morpholinomethyl-2-naphthol .
Supramolecular features
The crystal packing organization is essentially the result of two different types of interactions involving inversion-related molecules. Based on the distance criteria employed in PLATON (Spek, 2009) , the most notable intermolecular contact is a C-HÁ Á Á interaction (C1-H1AÁ Á ÁCg3 i ; Table 1 ), so that an inversion dimer is formed (Fig. 2 ). In addition, there is another C-HÁ Á Á interaction (C2-H2BÁ Á ÁCg2 i ; Table 1) in the dimer. A column of alternating inversion dimers extending along the a axis results from astacking interaction ( Fig. 3 ) between adjacent 2,3-dihydro-1H-naphtho[1,2-e][1,3]oxazine ring systems with a centroid-centroid distance of 3.6268 (17) Å [Cg3Á Á ÁCg3 iii ; symmetry code: (iii) = Àx, Ày + 1, Àz + 1]. Neighboring columns are connected by a weak C-HÁ Á Á interaction (C14-H14AÁ Á ÁCg5 ii ; The molecular structure of the title compound, Displacement ellipsoids are drawn at the 50% probability level. The hydrogen bond is shown as a dashed line. Table 1 Hydrogen-bond geometry (Å , ).
Cg2, Cg3 and Cg5 are the centroids of the C11-C13/C18-C20, C13-C18 and C25-C30 rings, respectively.
Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 1; (ii) Àx þ 1 2 ; y À 1 2 ; Àz þ 3 2 .
Figure 2
An inversion dimer in the crystal of the title compound, with C-HÁ Á Á interactions indicated by dashed lines.
three-dimensional network. The unit-cell packing is shown in Fig. 4 .
Database survey
The 2 The values of the title compound fit very well into these ranges:
Synthesis and crystallization
2-Naphthol (144 mg, 1 mmol) and 1,3,6,8-tetraazatricyclo-[4.3.1.1 3,8 ]undecane (TATU) (154 mg, 1 mmol) were manually ground together, heated to 313 K and stirred for 12 h under solvent-free conditions. Progress of the reaction was determined by TLC monitoring. After completion of the reaction, the mixture was cooled to room temperature and the solid residue was purified by silica gel column chromatography with benzene-ethyl acetate (4:1) as the eluent to give 1-{[1Hnaphtho[1,2-e][1,3]oxazin-2(3H)-yl]methyl}naphthalen-2-ol as a brown solid in 28% yield. This compound was obtained in its crystalline form by recrystallization from an absolute ethanol solution (m.p. 443 K).
Refinement
Crystal data, data collection and structure refinement details are summarized in The view of the column structure along the a axis, showing thestacking interactions (dashed lines).
Figure 4
Packing diagram of the title compound. C-bound H atoms have been omitted for clarity. 1-[(2,3-dihydro-1H-naphtho[1,2-e][1,3] SHELXL2014/6 (Sheldrick, 2015) ; molecular graphics: XP in SHELXTL-Plus (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) . Hydrogen-bond geometry (Å, º) Cg2, Cg3 and Cg5 are the centroids of the C11-C13/C18-C20, C13-C18 and C25-C30 rings, respectively. Symmetry codes: (i) −x+1, −y+1, −z+1; (ii) −x+1/2, y−1/2, −z+3/2.
1-[(2,3-Dihydro-1H-naphtho[1,2-e][1,3]oxazin-2-yl)methyl]naphthalen-2-ol

